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This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (Currently amended) A real-time biofilm monitoring system comprising: 

a at least one s imie fiber-optic probe that detects wav o longth - sp e cif i c fluorescence 
fFom of an inherent biomarker of a_fouling organisms organism.T and 

a compact optoelectronic interface and data acquisition system interfaced with said 
probe, wherein said probe is bifurcated and contains at least one excitation and at least one 
emission filter p e rm i tt i ng th e simu l tan e ous capable of resolution of multiple emission 
wavelengths that can be correlated to the presence or absence of an inherent biomarker 
biomarkers . 

2. (Currently amended) A The real-time biofilm monitoring system of claim 1 , 
comprisingr multiple fiber-optic probes d e t e cting wav e l e ngth specif i c f l uor e scenc e from 
b i omark e ro of fouling organisms; 

a compact opto e l e ctron i c int e rfac e and data acquisition cystom i nt e rfac e d w i th sa i d 
prob e s, wher ei n said prob e s ar e b i furcat e d and contain at l east ono exc i tat i on and at least 
on e e mission fi l t e r p e rm i tt i ng th e s i multanoous roso l ution of mult i p le biomark e rs . 

3. (Cancelled) 

4. (Currently amended) A method for detecting a.fouling organisms organism 
comprising detecting fluorescence of an inherent biomarker comprising : 

a. introducing excitation light into a first side of a bifurcated optical fiber bundte 
directed at a sample; 

b. obtaining an emission arising from the a substrate through a second side of a 
bifurcated optical fiber bundle ; and 

c. detecting the emission arising from the substrate and correlating this the emission 
to the presence or absence of a_fouling organisms organism . 

5. (Currently amended) The reaMime biofilm monitoring system according to claim 1^ 
further i nc l ud i ng comprising an excitation reference channel to correct for spectral 
interference from non-biological materials. 



-2- 

WASH 1661642.1 




Atty. Dkt. No. 062538-0105 



6. (Currently amend^By^^Rl^ real-time biofilm monitoring system according to claim 2^ 
further inc l ud i ng comprising an excitation reference channel to correct for spectral 
interference from non-biological materials. 

7. (Cancelled) 

8. (Currently amended) The method according to claim 4^ wherein the fouling organism 
is P. Aeruginosa, 

9. (Currently amended) The method according to claim 4^ wherein the sample is 
selected from the group consisting of a_process fluid f l uid s, a heat exchange systems, a 
utility plant plants , a microelectronics fabrication system s y s t e m s, a food processing 
systems, a fluid handling system, and pulp and paper processing system syst e m s. 

10. (Currently amended) The method according to claim 4^ wherein the sample is 
comprises a substrate selected from the group consisting of glass, polycarbonate, metal, 
and paint. 

1 1 . (Currently amended) A method for detecting a plurality of fouling organisms 
comprising detectina fluorescence of an inherent biomarker comprising : 

a. introducing excitation light into a plurality of first sides of a plurality of bifurcated 
optical fiber fib e rs bundles directed at a sample, wherein the excitation light can be the 
same or different for each first side of the bifurcated optical fiber bundles; 

b. obtaining emissions arising from tJ=^ a substrate through second sides of a 
plurality of bifurcated optical fiber f i b e rs bundles : and 

c. detecting the emission a r i sing from the substrate and correlating this emission to 
the presence or absence of fouling organisms. 

12. (Currently amended) The method according to claim 8 11, wherein the sample is 
selected from the group consisting of a_process fluid f l uids , a heat exchange system 
syst e ms , a utility plant plant s, a microelectronics fabrication systems, a food processing 
system syst e m s, a fluid handling system, and pulp and paper processing system systems . 

13. (Currently amended) The method according to claim 8^ wherein the sample is 
comprises a substrate selected from the group consisting of glass, polycarbonate, metal, 
and paint. 
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14. (New) The real-time biofilm monitoring system of claim 1, wherein the system 
detects fluorescence in situ, in-line, or external to a sample. 

15. (New) The real-time biofilm monitoring system of claim 1. wherein the system does 
not include additional reagents or consumables. 

16. (New) The real-time biofilm monitoring system of claim 1. wherein the biomarker is 
selected from the group consisting of an amino acid. ATP, NADH, chlorophyll, and 
bioluminescence. 

17. (New) The real-time biofilm monitoring system of claim 16, wherein the amino acid 
is selected from the group consisting of Trp, Tyr, and Phe. 

18. (New) The real-time biofilm monitoring system of claim 16, further comprising 
detecting % transmission of excitation light. 

19. (New) The real-time biofilm monitoring system of claim 17, wherein a change in the 
% transmission of excitation light can be correlated to scaling due to non-biological materials 
selected from the group consisting of CaCOs and MgS04. 

20. (New) The real-time biofilm monitoring system of claim 1 , wherein the system is 
capable of simultaneous resolution of multiple inherent biomarkers. 

21. (New) The real-time biofilm monitoring system of claim 1 , wherein the system 
detects fluorescence of at least one inherent biomarker using multiple excitation 
wavelengths or multiple emission wavelengths, 

22. (New) The real-time biofilm monitoring system of claim 1, wherein the probe 
performs direct fluorescence detection of a inherent biomarker. 

23. (New) The real-time biofilm monitoring system of claim 1, wherein the system 
measures sloughing of a biofilm from a substrate. 

24. (New) The method of claim 4, wherein the emission from a bulk phase bacteria is 
distinguishable from emission from the biofilm. 

25. (New) The method of claim 4, wherein the method is performed in situ, in-line, or 
external to a sample. 

-4- 

WASH_1 661 642.1 



Atty. Dkt. No. 062538-0105 



26. (New) The method of claim 4, wherein the biomarker is selected from the group 
consisting of an amino acid, ATP, NADH, chlorophyll, and bioluminescence. 

27. (New) The method of claim 26, wherein the amino acid is selected from the group 
consisting of Trp, Tyr, and Phe. 

28. (New) The method of claim 4, further comprising detecting % transmission of 
excitation light. 

29. (New) The method of claim 4, wherein the system is capable of simultaneous 
resolution of multiple inherent biomarkers.] 

30. (New) The method of claim 4, wherein multiple excitation wavelengths are 
introduced or multiple emission wavelengths are detected. 

31. (New) The method of claim 4, wherein the method comprises direct fluorescence 
detection of a inherent biomarker. 

32. (New) The method of claim 4, further comprising distinguishing a bulk phase 
bacteria from the biofilm. 
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